INTRODUCTION
Colorectal cancer is a frequent tumor in western world and it has been increasing its incidence over the past decades (1) . It remains as a great source of morbidity and mortality, despite improvement on early diagnosis, surveillance procedures for high risk individuals, surgical techniques and adjuvant treatment (5, 10, 12, 17) . The biologic and clinic behavior of rectal tumor has not been entirely clarified. Although its prognosis is related to the histopathologic aspects such as invasion into the rectal wall or perirectal fat and lymph node involvement, patients with tumors at early stages and operated with a curative intention, may present an undesirable outcome and on the other hand far advanced tumors may do well (1, 10, 12, 18, 23) . New prognostic factors have been studied to better clarify these unpredictable outcomes, including genetic alteration and cell cycle control mechanisms. The establishing of a correlation between genetic damage and prognosis has been the goal of extensive investigations in the last few years, as well as the mechanisms of the cell cycle (18, 25) . p53 is a tumor suppressor gene, located in the short arm of chromosome 17 and produces a protein named p53 (2, 14) . Its primary function is to control checkpoints at the cell cycle, to promote DNA repair by stimulating other proteins (pRb, p21) and to stimulate apoptosis. Mutations of this gene produce an inactive p53 protein, which accumulates in the tumor cells. The expression of this altered protein is detected in 30% to 70% of rectal tumors and may be related to poor prognosis (2, 14) . This study describes the correlation between p53 protein immunoexpression and clinical and pathologic factors, survival rates and prognosis.
specimens. The stage of the tumor was defined according to the Astler-Coller classification.
The studied variables were age, gender, tumor location, symptoms, type of the surgical procedure, staging, number of metastatic lymph nodes, survival rates, disease-free intervals, tumor aspect and size, neoplasiafree distal margin, loco-regional recurrence and metastasis.
The p53 immunostaining was performed on surgical specimens of 83 patients with rectal adenocarcinoma. The p53 evaluation by the immunostaining technique (IHC) used specific antibodies, anti-p53 human (Pab-1801) and its expression was classified according to the percentage of positive nuclei. For positive p53, a cutoff value of 20% was considered, in other words, when more than 20% of nuclei stained in a microscopic field magnified 400X. The preparation of the slides (IHC and hematoxylin-eosin) and their assessment were performed by the Pathology Unit of the HCPA, using the formaline-fixed paraffin-embedded blocks from the surgical specimens, and analyzed by two independent pathologists with experience in gastrointestinal pathology.
Antibody
The primary antibody used was a mouse mononuclear antibody Pab-1801 (Sigma Biosciences, St Louis, MO, USA) which recognizes both wild type and mutant human p53, but given the extremely short half-life of the wild type protein, staining is likely to represent abnormal accumulation of the mutant type only.
Immunostaining technique
Samples of tumor tissues were processed for p53 protein expression as a routine immunostaining technique at our hospital, using the primary antibody previously described. After dewaxing, rehydration and antigen recovery, inactivating endogenous peroxidase activity, and blocking cross-reaction with normal serum, the sections were incubated for 12 hours at 4 o C with a solution of the primary antibody diluted at 1:100. Identification of the primary antibody site was achieved by subsequent application of biotinylated antibody, streptavidin horseradish peroxidase conjugate (LSAB, Dako) and its reaction by the use of diamino-benzidine tetrahydrochloride as chromogen (Kit DAB, Dako). The control staining of the slides was performed with Harris hematoxylin. All the immunostaining section had positive (breast cancer) and negative (absence of primary antibody) controls.
Statistical analysis
The quantitative data were described as average and standard deviation (SD). For categoric variables, absolute and percentage frequencies were used. Overall survival and disease-free interval were initially calculated by Kaplan-Meyer curves. The bivariate association between outcomes of interest and patient characteristics, including determination of the p53, as evaluated by relative risk (RR), confidence interval (CI), and their significance by Chi-square test. The simultaneous influence or multiple variables over mortality, local recurrence and metastasis was evaluated by Cox's regression method, obtaining the adjusted relative risks and their respective confidence intervals. The level of significance in the bivariate analysis was P = 0.05, and in the multivariate regression analysis was P = 0.10. The data were processed and analyzed in a SPSS version 10.0 software.
RESULTS
We studied 83 cases of rectal adenocarcinoma; 47% of them (39) were male. The mean (SD) age at the time of the operation was 61.8 (SD = 14.3) years. The most frequent symptoms were bleeding, diarrhea, constipation, anal pain and an average weight loss of 9.4 kg. These symptoms were referred in an average of 9 months prior to the diagnosis.
Considering the tumor site, 48% were located in the lower rectum, 34% in the middle rectum and 18% in the upper rectum. The mean (SD) distance between the tumor and the anal verge was 7 (3.9) cm. The surgical procedures performed consisted of Miles operation in 42 patients; low anterior resection with manual anastomosis in 21 patients; stapled anastomosis in 11, coloanal anastomosis in 3 and Hartmann's procedure in 6 patients. Table 1 shows the clinical and pathologic characteristics of the patients included in the study. The distal margin could be analyzed in 41 (49%) cases. The other 42 cases underwent rectal amputation. The tumor macroscopic appearance was considered elevated, infiltrating or ulcerated, but in most of the cases showed an association between two or the three forms. The exophitic appearance of the lesion was demonstrated in 82.4% of the cases. In eight cases the appearance was unclear.
The staging classification used was the Astler-Coller (Duke's modified classification, 1954). Since there was no patient in stage A, all cases were divided into four categories only: B1, B2, C1 and C2, as shown in Table 1 . The mean number of lymph nodes examined on each surgical specimen was 15.4 (9.2) and the average of positive lymph nodes was 5.6.
Out of the 83 cases examined, 36 patients (43.4%) presented tumor recurrence; 13 (16%), local recurrence; 17 patients (20%), distant metastasis and 6 patients (7%) presented both local recurrence and distant metastasis. In Table 2 , the site of metastasis during the 60 months follow-up is shown. There was no relationship between p53 and tumor size, symptoms, grade of differentiation, macroscopic tumor appearance, location and gender (P >0.05). Table 3 The survival rates were calculated in relation to the disease-free interval and overall survival according to the Kaplan-Meyer method and are displayed in Figure 1 . The mean (SD) disease-free interval was 17 (10.6) months. 
DISCUSSION
The prognosis of rectal adenocarcinoma has being determined through histologic stage at the moment of the operation, but some patients are still recurring despite potentially curative procedure and earlier pathologic staging (20, 22) . It has been proposed that genetic alterations acquired during tumor development may predict prognosis. In rectal cancer, the p53 mutation and allelic loss of the short arm of chromosome 17 lead to genetic alterations that inactivate the suppressor function of the p53, i.e., alterations of this gene leads to a non-functioning p53 protein. The association of the p53 through immunostaining study that evaluates the nuclear concentration of the mutated p53 protein has been intensively assessed. The prevalence of the altered protein in rectal tumors varies from 40% to 60% (7) . In our trial we demonstrated p53 positive expression in 43% of the cases.
The prognostic meaning of the p53 on the treatment of colorectal cancer remains uncertain. Many authors have found relation between positive p53 and survival improvement, such as BOSARI et al. (3) , SOONG et al. (26) , SUN et al. (27) and ZENG et al. (28) , while others haven failed to show the same relation (2, 6, 13, 19, 21) . DIEZ et al. (6) and MAEDA et al. (16) discovered a significant increase in immunopositive tumor and recurrence risk, while no other researchers could confirm these findings (6, 8, 16) . Some authors believe that the best p53 evaluation would be through the study of the p53 gene mutation (DNA sequence), and not through immunostaining evaluation of the p53 protein (2, 4, 11, 14) . KRESSENER et al. (14) analyzed the DNA sequence and found mutations in 52% of the samples. The most important genetic alterations found were mutations, deletions and insertions, and 74% of these were located in the preserved p53 region. The immunostaining evaluation demonstrated p53 protein expression in 48% of the patients, and when compared to the DNA sequence, there was an agreement result of 74%. Although the correlation was statistically significant, these two methods have had different sensitivity towards detecting p53 alterations. The evaluation of the DNA sequence predicted as compared to immunostaining method (P = 0.04) (14) . The parameters used to define the expression of the p53 protein, were the presence or absence of nuclear staining (14) . The lack of agreement among the studies may be attributed to a short follow-up period, different staging criteria and biases use on patient selection. Moreover, there is no consensus in the literature on criteria for interpreting immunostaining results. The amount of nuclear staining (expression) necessary to consider p53 positive is still unclear. The use of a low cutoff leads to disparity and difficult the establishment of the p53 protein expression either with prognosis, survival rate, loco-regional recurrence and metastasis. The great majority of the researchers use a cutoff of 5%.
Another important fact is to consider colon and rectal cancer patients in the same group. GERVAZ et al. (9) and DIEZ et al. (7) demonstrate that colon molecular biology differs from rectal molecular biology, specially regarding p53 protein, that is why it is important to analyze only rectal cancer cases, as we did in this study.
In our study, we found no association between positive p53 and clinical and pathologic variables, such as gender, symptoms, location, size tumor macroscopic and gross appearance, circumferential tumor limit, which is in agreement with the literature. We also have found no association between these variables with recurrence and survival.
In these series we observed an association between positive p53, in a cutoff of 20% with death (P = 0.01), local recurrence (P = 0.04), distant metastasis (P = 0.03) and overall recurrence (P = 0.01). We also found an association between p53 positive and death (0.01), local recurrence (P = 0.05), metastasis (P = 0.04) and overall recurrence (P = 0.01), when analysis was adjusted to Astler-Coller stage, grade of differentiation proven p53 as an independent prognostic factor.
CONCLUSION
Our analysis demonstrated that immunoexpression of the p53 protein is adequate to define prognosis in patients with rectal adenocarcinoma. The p53 protein is associated to established variables of worst diagnosis such as tumor stage C1 and C2, to slightly differentiated grade of differentiation degree as well as correlates an increased risk for recurrence and decreased survival, as demonstrated in the multivariate analysis. Therefore p53 immunoexpression can be considered as an independent prognostic factor in cancer treated by surgery.
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